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Encoded vid«o 

r?— - — - ^ztt** record - r - - 

are decoded bv * ^ a * f ~ 4s 7 

* VCR and used to formation i« eebun, . 

«*ed to autouti^n.. °°«"unlcated 



on. 



decoding „ <AI VCR °* remote controller vit* 

p^.^ ^ b . ut « o ; o ;; s ;— - for tl . er 

-«ly or Ve . kIy ^ ~ on. proar , m „ r repe 

«>"press«d codes c« ^ *l<Jorith« f or d~-~« 

decoding " fu ~^i°" of to . 

- desorxbed for timer pr.proo ' , * -nd *PP«.tu. 

Pro,™. ^ tJi'^TZ Z 4 — o, 

"--.tri.1 .ppl ication ,. n ' 1 °~ >i v ««or ror co—,^ ^ 
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This invention relate. „ 

10 (vcrsj * t prep ^"-i"9 r« t «. or 

e °; f ^ — — ^ tion ■* app *" tu » - 



2 * Prior Art 
The 



video cassette »- 
To record a televi«i~ 

, ZTJZT, tLT — - — - ««. • 

"~ l«*tk (COT,., !, "■"■■>"««. «.„„., 

- •» ™ £JTS". tre ' • 

^P^ndlnq on th. .... ^ ln '°~ation 

into th. 

mrorwtion can be D ^ and *»• of th« vcr „. 

be programed i„ various Wl 

"*y« including.. (i , 



pu^ng an appropriate a^enoe ot kaym in ^ C0n . 0l . 

to -^lon. contains i„ ^ e UMr - s raniMl an 

appropnate ,~gueno. of ^y. in . romo ^ ^ 

according to -t^ion, contained in the Wr .„ (nemQte 

PnX, "" inq '' Md (Ui > i-l • -ri.. of .c,.^ in ^ 

™ tB ^ " h * ld C ° ntr ° 1 «PO«« to . « nu di.pl.y_, on 

the television screen (o„-«^ n pro,™.!^, . otW technique, 
for timer preprogram, have been sugge***,, including: ( iv, 

pen programming), and (v , entarina ^^i^ . 
computer or telephone -od«. These v.riou. M tb<xU differ only 
.n the physical «»ns of specifying the information while the 
contents. being am. and certain power/clock/tlmer on-off 
co-ands -re generally cooon ai_hough the detailed protocol can 
vary with -liferent model vos. Methods ,i, and (ii, debited 
above can require up to loo keystroke*, which has inhibited the 
rree use of the tia^r preprograming feature of VCR.. To 
alleviate thi., new VCR model, have Included an -On-Screen 
Programing- feature. which permit, re-ote Input of COTL 
information in response to a menu displayed on the television 
screen. Generally on screen programming of COTL information 
requires an average of about 18 keystroke., which i. les. than 
some of the prior method, but still rather .ub.tanti.1. So— of 
the other technique* such a* (iv) above, require the urn. of 
-.pf«eral equipment such as a bar code reader. 

In general the pre^nt state of the art suffers fro. a 
number of drawback.. First, the procedure for setting the VCR to 
record in advance can be quite complex and confusing and 
difficult to learn; in fact, because of this many VCR owners shun 
using the timer preprogramming record feature. Second, the 
transcription of the COTL information to the VCR is hardly ever 
error-free; in fact, many user, of VCR', timer preprogramming 
features express concern over the high incidence of programming 
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errors. -n,^ ^ n ^ 

* /rr;;;^, p— of 

techni ^- ««* reading in IT™ °- t ~"~- 
-id ^^ir ic — - it 

syste. ror . tfectijla ycR J*** " «~ *rt for a Bi „ pler 

fully and r reeiy . recording featerB of , VCR ^ 



A Principal object of fh. • 
*ed sv« _ ' "* invention 



-Prove. 3yst e, , or ^ ^ 1 ^ i ;; an 7^ 1 ° n iS * P-ide on 
«« — i engUl , inror«tio n T v T °' -t.. 

I« accordance with ^ lnverttioa ^ 
Preprogram f Mture „ a *o Pnogra, ^ ti ^ r 

- —od for usinq encQd d J7 «"« i. an a PP a ratus 

preprograming information ^ reco ^er/ player tiBer 

«*e. tfce n^ r of ^ U to 

Preprograming feature o» a VCR ^ ^ ^ "..r 

lmm J^. ^ *• only necessary f or " h „ ^-! > ^^» with this 
V - 7 d ig its or Bore inCo V;-^ * — r « code w ith 

re»omy or locally at £Ke voT ^ * d °~ 

controller or tne vc* is . a^**" «» re»ote 

conve^^ ^ int<j ^7^7-— -to-atically 

« - ly ,te S the VCR to rJordTg^ 

3 msion Prograa with 



CO ""Po~"~J channel. <Ut.. tlM ena ^ 

-ultiple code, can fce enterod „ for ^ . C "~ r " 11 * 

election.. Tbe cc, cn Oe p rIn ^ " a t Pr09r " 

°«i«ra<l for use with a vm 

controller wit* the decoding ^ ° r re -° te 
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"G. 2 t» a schematic of the VCR emt~i<i., „ 
.-and control and code decodin*. Processor, for 



controller. "Deaaea xji a remote 



FIG. 



•Uf " tic of the processor embedded i„ the 



remote controller, 
controller. In the universal rewt. 



10 



IS 



20 



25 



2005070 

t 

FIG. 6 is a flow graph of tile G-code decoding technique. 

FIG. - is a flow graph of the G-code encoding technique. 

FIG. 8 is an illustration of part of a television calendar 
according to this invention. 

FIC. 9 is a flowchart for decoding for Gable channels. 

FIG. 10 is a flowchart for encoding for c*ble channels. 

FIG. 11. is a flow graph of the G-code decoding for cable 
channels including conversion fro* assigned cable channel number 
to local cable carrier channel number. 

FIG. 12 is a means for decoding including a stack * -«ry. 

FIG. 13 is a flowchart for program entry into stack memory. 

FIG. 14 is a operation flowchart for sending programs from 
remote control to main unit VCR. 

OF Th-E PREFERRPn FflBODTMF^ 



Referring now to the dravings, and more particularly, to 
FIG. 1, there is shown an apparatus for using encoded video 
recorder/player timer preprogramming information 10 according to 
this invention. The primary components include a remote 
30 controller 12 and a video cassette recorder/ player with G-code 
decoder 14, which can be controlled by remote controller 12 via a 
command signal 16. The remote controller 12 can have a number of 
keys, which include numerical keys 20, G-co de switch 22. function 
keys 2 4 , program key 26 and- power key 2 7T There are means in the 



^005070 



remote controller ,2 that interpret e.en key a. it i. pr „^ and 
-end the proper co™,™, Blgnal l6 to ^ VCT vl- ^ in , ra _ red 
light e-xtti™, diode 2B. E.cpt for the G-oodc sv itdl 22 on ^ 

re *° te controller 12 in Fie 1 #-k-> - 

nc. i. the re»u controller 12 is 

tTT-^ "~ " ^ ^ ^ in function. 

The C-code switch 22 is provided ju «t to allow the user to look 
th. remote controller 12 in the G-code mode while ... ina . c ^ 
which is the name given to the «*pre..ed cod. which i. the 
encoded CCTL information, to perform timer preprograming. 

A G-code consist, of 1 to 7 digits, although more could be 
used, and is associated ,ith a particular program a «er would 
lookup the G-code in a program guide and just enter the C-code on 
the re-ote controller 12. instead of the present state of the 
art. which require, that the user enter th* .ct Wl chapel, date 
ti.e and length (COTL) commands. 

In order to understand the advantage, of u , in g a it 
is helpful to describe the be.t of the current .tat. o, the art 
which is -on screen programming- with direct numerial entry' 
This technique involves -.bout la keystroke, and the u»er ha. to 
keep switching his view back and forth between the TV screen and 
the remote controller while entering the am. information. This 
situation may be akin to , user having to dial an 18 digit 
telephone number while reading it fro. . phon* book. Th. number 
of keys involved and the switch!^ back and forth of the eye tend 
to induce errors. A typical keying sequence for timer recording 
using on-screen CDTL programming is as follow.: 

PROG 2 1 15 07 30 2 08 00 2 04 PROG 

The first program ( PROG) key 26 enter. U,« progremmim, mod. 
Then a sequence of numerical, key 20 are P ,sl,ed. Th. a mean, it 
is timer recording rather than time setting. The i the 

6. 



user is 



now entering the settings ror progra. . ™ < • 
The 07 is startina tour T.. 30 I a ■ ™ C ^ " ^ 

5 the proqra. .o^. ™«* 1« tit again to e*it 



TTve 04 



By contrast. this coawnd w 
—red in . typical „ L'u^" ■° Bd - 

proc - -x«i«,»i* that th.^zn r. j^r 1138 

Programing keystrok „ ^ J- £ 0-co- 

When u,e key6tr okes -prog 113e pRoc . , b * en ««.red. 

sWtch in tbe . ON . ^u."^-- - ^ 
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PROGRAM DATE START TIME STOP TIME 

1138 " 7 - 30 p.. ™ CHAMMEL 

JO PK 8:00 PM 4 



In order for Uie G-code to b« u**r„i 

apparatus for that purpo6 e „ * ^ " -~ ~ ~> 

1. • video cassette recorder/play J^T" ^ ^ " C " 

provided to be used in Mn < ^ G - CO * s dec «»« " i* 

— - * «*. p^todiode zz ^t:: 7^ oii ~ 12 " 

to a co^and controller M UilT , " l9n4lS 

— i nefl , how to ^t^T* ^ ~ " 

it i. .i n po..u,i. t. r „ «■ «<« l* no. i, 

r: n |f° 10 34 «»t «re normally built into 



vas 



a VO, other pommiw. ccmd aourc . a 

x' the 36 it4ir ^^W^^ D « r 

" to the c-i 

^ 38 con- vtrtj t 

b y co^nd o 

r 40. BulAt inti 
d«d in a VCR and 
ui tne oat* and ti«a_ Tha clock i ' ~ 

ti~ /C h*nnel pro^ino 40 ^ ^ * 



„ JO a«t«n»in«» that- » ^ 

received then th. G-oode win b, ' 7^ * C ^° d * — 

ro r decedi^. ^ c _ ZrTrJ^ M 

COTL "formation, which ia ^ ^ C "«* 1 * into 

clock „. nl « i. normally prtJvid- ^ . ^ ^ - 1S 

track of the dat„ and tlM . clocJc \^ " to k ~* 

«- time/channel programming <C ^ ^ c ^ " 
run-on,. time/channel provrMMiftg 40 ^T^* " 

with CDTT. information by the command / ru ««^n is set up 

Proper date _ tta . is ^ f ^ TT^'; ^ ^ 
programming 40 function turns .he record/p^a^ T^"" 01 
to record. At the same time the tun /pla y back «« function on 
-annex in the Ul^uJ^r " ^ '° ^ ^ 

An alternate way to control the recorder is to « 
command controller z 6 keep all ^ ls to h "« the 

sending it to the time/chann.l """"^on instead of 

time/channel proqruainq 40 t^. 
controller would also keep track o, the timl L 
reading clock «2 t»,„ ^ Periodically 

2 " 7110 command controller wool* -k 
commands to the time/channel programming «, to T 
the recorder and to tuner 46 to cau*. it t ! °" ^ °" 

-nnel at the right time accord^ to ^ ^Zo^Z^ 

::t ~ - - =5 ::::: 

, ^-opy. of course this requires t**+ *k 

technique .ust also be a function of thHlIck. 

i 

A possible realization of the command control, , 
.-code decoder is shown in FIC . 2 ^ " M ^ 

z. The command controller 36 



„ ^ r-.llzed «l« * -icroproc««or 50, a mrdo- 
— " " ^ a read only ~~ry S> * "~ 1 *» 

ac<eS9 ~~ry input/output 56 tunccioo 1. adapt- *° 

If t,. • ic ^ r0 ^ 8 ;'i c ~ <i ls ^ to mic rocontroll«r 60 tor 

"'IT' 2 -To Joiner 60 - an — ^~ 

^ I an Hided ^ only ~~ ry - ^ 
Mmory 6, and ^ ^ ^ by ^ . icropr oc~sor 

table storage. Tt»e ciw«. 

50 and .iccocontroller 60. 

x iternative to having -icrocontroller 60 prior- the C- 
T '"is to ouild tn. G-cod. decoding directly into the 
code decoding is b ell>inate ^ 

progra. stored » Qther hanWat . „ 

^^^"d^ir - - - — - 

perform ^ nr imarilY an econoaic one. 

which Uplcent^tioii to use is privily 

- ,nri2an! well taovn in the prior arc 

"^i^^ru-- «—.»—-• 

no. 4,631,601. foe e*«f analoqoufl elements 

are: co-and signal receiver 30 t channel progra-ing 

tuner ----;r B B ^ i6°; . ^ - 

.0 and SCO . B £«- ^ ^ ^ ^ ^ ^ 

Schol. 1. . «. C ?^ or 50 and Pi „ ld . 27 ; RAH 62 and Fields 
0 Bruglier* »' „. t 34 and ScKoU 15. «. 

34; ROM 54 ^ ^ SchoU „ ^ Holier. 18. 

and remote controller. 12 ana ^ 



FIG. 3 illustratM an ilUrnatt pr«f«rr-md ttbodiMnt of tftis 
invention. In FIG. 3 a reaot^ controlltr with embedded C*code 
decoder 80 is provided. The remote controller with em±>edded G- 
code decoder 80 is very similar to remote controller 12. except 
for the addition of the G-code decoder 62. Note that it is also 
possible in any remote controller to provide a display 84. The 
renote controller wirh embedded C-code decoder 80 would be used 
in conjunction with a normal video cassette recorder/player 70, 
which would not be required to have an embedded G-code decoder. 
The nuaerals for tbe subelements of video cassette 
recorder/player 70 are the same as described above for the video 
cassette recorder/ player with C-code decoder 14 and have the same 
function, except for the absence of G-code decoder 2 8. This 
preferred embodiment has the advantage that it can be used in 
conjunction with VCRs that are presently being used. These do 
not have a C-rode decoding capability. Replacing their remote 
controllers with ones that have this capability built-in can 
vastly improve the capability to do timer preprogramming for a 
modest cost. 

FIG. 4 illustrates a possible realization of t_fce C-code 
decoder 82 built into the remote controller with embedded G— code 
decoder 80. A microprocessor 60 can be used as before to decode 
the G-code, as well as interface with the display 84, a clocJc R5, 
the keypad 88 and the light emitting diode 28. Alternately, 
other hardware implementations Ci ~ be used to perform the G-code 
decoding. The clock, is provided in the remote controller 8 0 so 
that the G-code decoder 82 can be made to have the clock as one 
of its inputs. This allows the G-code decoding to be a function 
of the clock, which lends a measure of security to the decoding 
technique and makes it harder to copy. 



The remote controller^ with embedded G-code decoder as 



described 
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information t~ r ^ 

^' to **** v :d *o cas«« tt - _„ , 

C " Mtt - ~«-r/p, w . t^^LJ" di "— - video 
; -«r.~-t pulM . for 7- or .ode! My _ 

/*- P-rt icular lnfrarBd key.. 

-Y .1- have . ,lff er T t ' ^ C0 " tr011 "- ^ch 

— - PUShed to - - ^ of ^ ^ 

Preprograming. ^ protocol or „" T^" " U " r 

-notion «„ „. or ^ acco-plish , 

re-ote controller built for " im . 

«-ote controller. " ^ ^AwJ* jyfcr^ 

A " ilUrMt « to having the r-^t. 
-cod, decoder send eh^. ^ ~ nt «"~ -ith «^ ded 

«- video cs Mtt . recoroer/pi^^o ^ in ' 0n " tio " to 

controller v ith .^^^ c _ code ' 7 °' " <° «• ^ 

^ si, pU£v tne Interraci^o^ . " »°" operation, 

rccord, r/p i avers . In ^-J* ^ video c« Mtte 

°< *i- v ia cloc* 8S . tlT^ t ' ^ " le ° keeP » *»« 
controller to .end Ju . t J\ PO " 1Wa fo < the re»o ta 

to t*e video cassette recorder/^ T"" ^ "° P C ~*" 
one tay co-^.. vMch ^ ■« —«ly basic 

sentence structure involve ra J " ° ^"cated protocol or 
-t of video cassette recorders? ' ^ ^!^«te Wo, a dlver6e 

- h .ve ^ wu 1 i„r.3; y ;;r lel * ic ls 

™- «. -r storing L , ^ ^» -* « - 64 of , 

controUer a^befor. and decoded i nto ' °" ™-°te i 

f ^ lat ° Channel ' o-te. ti^ and ^ 
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length information. vhicn would be stored in Uie remote 
controller. Via clock 85. tb. time would be checked and when tile 
correct time arrives the remote controller would automatically 
send out commands to the VCR unit for tuning to the correct 
5 channel *nd for starting and stoppLnq the recording. I' is 
estimated that only two ( 2 ) byte, per key for about 15 keys need 
to be stored for the vocabulary for each video cassette 
recorder/pUyeriod«l. Thou , to cover 50 models would only 
require about 30«>50 - 1500 byte* of memory in the remote 
10 controller. It would be necessary to position the renote 
controller properly with respect to the VCR unit so that the sent 
infrared signals sent by the remote controller are received by 
the unit. 

15 Another preferred embodiment is to provide^ , universal 

remote controller 90 with an embedded G-code decoder. Universal 
remote controllers provide the capability to mimic a number of 
different remote controllers. This reduce* the number of remote 
controllers that a user need* to have. Thi* is accomplished by 

20 having a learn function key 94 function on the universal remote 
controller, as shown in FIG. 5. If the learn function key 94 is 

\ pushed in conjunction with another key, the unit will enter into 
• l€arn mod «- Incoming infra-red (IR) pulses from the remote 

controller to be learned are detected by the infra-red photodiode 

2$ 96, filtered and wave-shaped into recognizable bit patterns 
before being jecorded by a micr ©controller into a battery-bacXed 
static RAM as the particular IR pulse pattern for that particular 
key. This is* done for all the individual keys. 



30 



An example of more complex learning is the following. if 
the learn 'function key 94 in conjunction with the program key 26 
are pushed when the G-code switch is -ON-, the unit will 
recognize that it is about, to record tho keying sequence of a 
predetermined specific example of timer preprogramming of the 



10 



15 



particular VCR involved. The user will then enter the keying 
— sequence tro. which the universal remote controller 90 can then 
deduce and record the protocol of the timer preprograming 
sequence. This is necessary because different veil, may have 
S different timer preprograming conand formats. 

If keys are pushed without tie le *rn function key 94 
involved, the microcontroller should recognize it i« now in the 
execute mode. If the key is one of the direct co— and keys, the 
-icrocontroller will read back fro- its static RAM the stored 
pulse sequence and send out command words through the output 
parallel I/O to pulse the output light emitting diode 28. If the 
key is the PROG key and the G-code switch is -OPP-. then the 
microcontroller should recognize the following keys up to the 
next prog key as a timer preprograming CDTL command and send it 
out through the light emitting diode 28. If the G-code switch 22 
is set to -ON- and the program key 26 is pushed. the 
microcontroller should recognize the following keys up to the 
next PROG key as a G-code command for timer preprogramming. It 
will decode the C-code into channel, date, start time and length 
(CDTL) and the microcontroller will then look up in it's static 
RAM -dictionary- the associated infra-red pulse patterns and 
concatenate the. together before sending them off through the 
output parallel I/O to pulse thi light emitting diotte 28 to send 
the whole itessage in cae continuous stream to the VCR. 

FIG. 4 illustrates a possible realization of the G-code 
decoder 92 that could be built, into the universal remote 
controller , Lth embedded G-code decoder 90. A -icrocontroller 60 
can be u^d as bafore to d 2C ode the C-code, as well as for 
interfaci-.c -nth the input/output functions including the 
photodiode 96. Alternately, the G-code decoding can be performed 
v.ith other hara»'«ire implementations. 
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The «-.v trMl re-ote controller can also ^ usc<1 in ^ 

"""" t0 i-t.rf.ein, proble. wiUl e^LTT 

cassette r«:o rder/players . In -*~> 

re-ote controller perform* not only the r ' universal 

- ai ~ ^ track of _ vi r c ~: .rr^rrr 0 ^ 

-annex. start record ^ stop co _^ ^ £ * ' — 3-t 
recorder/player, which as explained before 

sentence structure involved. Thus to ™. Protocol or 

set of vide, cassette recorder^ T^^TZ T " 
tor the universal re-ote controller to - le^t^L'^^ 
re-ote controller it i. replacing ^ Z la * J" 

on the universal re-ote controller a, be^T. ! V 

cnannel. date. tta . and lel ^ ^^^1^^ 

controller vould auto-aticall7 ^ ~ S J^I 
for tuning to the correct chapel and for startiha TZ 
tn. reco,ding. lt w OUld ^ _ 83ry to ^oTt^ 
re-ote controller properly with ,„Z* to^ a v^^r 
the signals sent by the universal re-ote are r "° 
unit. re-ote are received by the VCR 

»« «-«y «. tot.! u , r J^~ ^ 

- i~ ~v- r -Tt .-rs- -J-- 

128x31x4« X i 6 - 3.047.424. This number of co-binatio,.* ca« be 
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represents by a 7 „ 

- «« 7 -I9l t nu^, In ^ wor6 ^ c ; ddr "" '° t^ le 
t-M. that has ^ 4fQ0 ;^ b C ;"' ^ire. . lootxjp 

5 WOUld — to the CDTL in o ^ " ^ <^tal collmna 

»«-»«. Thus, the total stor.ce rePreSented b * * < bit binary 

Present state at the ^ ^ ~ » 6 .ooo.ooo. ^ 

' ^ C-cod. decoding using . " Ull °" bit * P« chip, 

^ire a Prohibi t ively .i-i^^^' 

Fortunately, there are « ucn , 
«- C-cod. decoding „ c . , * ~" ^ ^ °< 
-code decoding technic. To Ue^aJ " ^ 

-iest to f ir . t expUin ^ c ^^- C — <~odi„a. it is 

* *■ the now chart . Then " c which 

^ e *Plained. 

The encodijyj of the c-^i- 
f • — Prior to P rZLZZZT ^ " ^ - 
-elude c-code.. For each pr09ra T / t r °^ that would 

■ channel, date. ti Be " WiU »» P^ted in the 

-tered in step Ma . step ^ Xm ** ««U cod. X44 is 

t^le 128 and a priority Vector ^ J" »«• • Priority vector r 

Tha channel priority tabl* i„ „ 
frequently used channels have a low „ , 7** *° —t 
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channel 4 7 2 3 5 6 11 13 

priority 0 1 2 3 4 56 7 

Generally the dates of a Month all have an equal priority, 
so the low number days in a »onth and the low number priorities 
would correspond in the priority vector D table as in the 
following example. 

date 1 2 3 4 5 6 7 8 9 10 .. 

priority 012 3456789.. 

The priority of the start times would be arranged so that 
prime time would have a low priority number and programs in the 
dead of the night would have a high priority number. For 
example, the priority vector T table would contain: 

tine 6:30pm 7 : OOpm 8:00pm 7:30pm ... 

priority 0 1 2 3 

An example of the data that is in the priority vector L 
table 130 is the following: 

length of program (hours) 0.5 1.0 2.0 1.5 3.0 

priority o l 2 3 4 

Suppose the channel date time length (CDTL) 144 data is 5 10 
19.00 1.5, which means channel 5, 10th day of the month, 7:00 PH, 
and 1.5 hours in length, then the Cp,Dp,T p ,Lp data 148 for the 
above example would be 4 9 1 3. Step 150 converts Cp # Dp,T p# Lp 
data to binary numbers. The number of binary bits in each 
conversion is determined by the number of combinations involved. 
Seven bits for Cp, which can be denoted as C 7 C 6 C 5 C 4 C 3 C 2 C x , 
would provide for 128 channels. Five bits for Dp, which can be 
denoted, as D 5 D 4 D 3 D 2 D x , would provide for 31 days in a month. 

• 16 
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Six bits for Tp> vhich can ^ denote<i a 

provxde for 48 start tx- es OP each ... « 5 T « T > ^ T l- 

TV- :r wu • »~jtv°: 

r step,,. Together there are 7 +5+ 6 + « - „ „,,. 
information, vhich correspond to 2 .. 22 . « . * " bU * °' 

22 «."«.304 combinations. 

The next step is to u«» hi*, »- • 
— In read ^ ^ ^ £ 3 T bl T ' ~ * 

Hierarchy Key la „ „„ be any orderino o ? Je 22 bit ^ 
exa. P ie, the bit hierarchy Key . ight be7 " 

^8 C 3 . . . T 2 C 2 Tl Cl t x D 5 D 4 D 3 D 2 Dl 
22 21 ... 10 9 8 7 6 5 4 3 2 X 

the »ost probable in each case due to ^he o^ ^ 
Priority vectors in priority vector storage ^ TeTVJ- 1,10 
the hierarchy key is determined by the dirfe^, T 
-f the various cognations. One l st ^T' T probabili «" 

- «- —is. ti.e S and len^l^ "i^ °' 
performed, calculation to be 



For example, the probability for channel 



s aay be: 



channel 4 7 2 

priority 0 1 ^ 3 < 5 



5 6 11 13 
6 7 
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probability(l) 5 4.3 4 3 2 .9 2.1 2 
The probabilities for ti^ s «i qn t be: 



1.8 



"~ 6:30p. 7:00p . 8: 

pnorxty 0 x ^ 

probability (%) 8 7 8 



3 

€ 5 



And, the probabilities for length. Blght ^ 

length of program (hour.) 0 .5 J.o 2.0 1 5 3 Q 

priority rt *° * *- 

0 1 2 3 4 

probability* %) 

ri ' 50 20 15 5 4 

The probabilities associated wi*s 
— ■ illustrate. ^ ve ^ ^V"- 1 ' "~ *" 

ordering Since the pclori ^ ° <^™„. prop., 

to eexect between the various bin^ b^'JT 

exa-ple seiectino between th, c 7 c 6 c! C c TV ^ 

already tao vn. ^ Cl bit would ^ J^J* H ^Jr bxf. is 
lovest order binary bit it wou'd " ^ 

se ected and SO on. si^ariy. the T, and ^ b its \ou ld ^us^ 

z c ; n i °v- :t ^ ^ ^ * 

C l- T l. Li «nd 0s D< D 3 D 2 Dl bit8 snould ^ 

and length. ^ „ 5 D< Dj ^ Mt- arjj ^ 
«.*. blt8 all have equal prlority 

date even if so.e of the bits are bi^ry zero. 

At this point the bit hierarchy key could be: 
T l c l *-l n 5 0 4 D 3 D 2 0j 

is 



iiOOGOTO 



the bit hierarchy tey shouid I 0 Z^\T 8 bitS ° f 

C l T l h °5 °4 D 3 D 2 D 1# 

The question at that point is what . h ould the next hit « 
the hierarchy key be: T „ c, or U ■ 
differential probabilities. \ IX ^ " * 
,bove tabies for each bit S , «l«*«.d fr o- the 

channels or 2 .ore channels over C, alo™, «... 

I" J si^lar -anner C 3 in co-bination with C, and c, select 

co^l " 8 Ch ™' la ^ * * 2(3 " 1) — Annexe ^r ^ 

1 th ; ad | d h itl °« 1 Probability of these four additional cnannel 
and for the exaaple this is: a.9 ♦ 2.1 ♦ 2 + x 8 . , , " ° 
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~. .... r^r^/L-; - c, 

greater: 11x9.3x70- 7161- 7 S °' Whlch is 

"38-8? In ° 161 ' 7X15 - 8X7 °- "«.- or 2 0*15.8«.3_ 

probability ls ^ ~ * — «- greatest 

L,- So c l- , 1Ch corr "Pond» to c, with t 

1 * 00 * y~j selected 2 *»± r -n T| 

ed M ^ neXt blt in bit hierarchy key ! 

The next bit is selected in the 6MMI w .y _ „ 

x= -ore probable: c 3 with T, L , or T wi^hV "■""■"on 

^ with Cl or c 2 .nd Tl For Vh * 1 ^ ^ ^ ^ ° r 

neatest probabl^: .V ilcl ^t ^ ^ ^ ^ 

or 20x,9.3*7,xl5.8- 5150.8* In "*(9 . 3*7, X 70- 1 2551; 

the neatest probabiX lty \ u ^ , ~ ^ wiu, 

correspond, t 2 with c/orc an^ L +7,X7 °" " 551 ' " hlch 

next bit i„ the bit hierarchy J^l ** " *** 

f ° r «" «- differential pJL^^^TT" 

found. until the entire key i„ 

Alternately. the bit hierarchy w can . 
arbitrary sequence of the bit* It .! , ^ ^ jMt 
Priority vectors interdependent, Vuch ^ ^ "** ^ 

Priority vector dependent on different *** 
Another technique is to „ ka «. Kl * r ° UP * ° £ cn »-™*»- 

P-rity vector table. ^i n ^ c^ ^ "° ^ ^ 

codinq technique to be duplicated I or c^pTed " ^ 

Mt Jr^hT^v^o^raT 1 ;; 0 scrMbie - — - - 

ny xey 120 as a function of tlie clock Th«. 
ch-nqe the effectiveness or the bit hierarchy^ iTred < ^ 
nu-ber of binary bit. for the -ost popular p ^ r ^ b ^ 

— bits ^ are or equal ^ iority 



^oorioro 

••• C » T l l-l 0 5 D« 0j D, Dj and 
••■ C l T X L, 0l D< Dj o 2 D 5 . 
Nearly other perflations of .. _ 

°< «. cloc* are ^.^ ~ ° f ^ blt y key as . 

The priority vector t*hi. 
Action or the cloc , a V; Uld — - -a-hled a „ . 

Pri-Tit, channel table ^ ^ £ «»t two in 

" this technique . s fo 3«t be 8u . ppe<1 p. riodicaUy 

Chan9e " a ^i-n or the e ocT" 2 V P °' in " G ' ' —I- 

°c* <2. For example, 

channel 4 7 

Priority 0 x , ' 5 6 " 13 ... 

S 6 7 ... 

voold change periodically to: 



channel 7 4 2 

Priority 0 x 3 5 6 H 13 

3 4 5 6 7 



This would be a fai 1 

«~od.r that wa. othetvl8a teehni^. ^ , 

two channels were h.^ ..r^H" " «»t 

— f pre ^ (or ^cie. «. also 

However it i. derived fk 

°eter.ined and stored. fn Mt k* 120 i. 

- create one a „ Mt "» «" «' hierarchy * ay 120 

«!? • Then the resulting 22 bit 
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nu^r to de c iMl =- code «. p 156 . The 

If th* priority vector and th« bit hi.mr^ w 

"Z « enCOdiR9 teChnl ^ h " *~n explains ^ 

in? ,r 18 3u8t r8versing ^ ^ 

d ° n * acc °' d ^ to th. now chart of r IC . 6 . This i. t*. 
Preferred c-code decoding that can be built lnto ^ 

33 in VCR n or the re.ote controiler c-code decod.Ta 2 a^ 

in FICa. 3 and 5. 



104 i " t<P iS t0 €nt * r G ^ 0-€ 104 " *•» e-o— 

104 i. converted to . 22 bit binary nu>bar ^ 

120 to obtain th. reordered bit, no. Th«n t*e bit. are , r oupII 
together and converted to deci^l for- i, st<sp li2 . ^ ^ 
point ve obtain C^.T p .tp data 114, vhicb are t* e indlcM tQ 

at Mi T VCCt0r ta±,1CS - ^ ~« have 

Le J 7 VeCt ° r * 9 1 3 " ^ Si-^.V* -t. 114 is 

l " prcnty vector ato "^ aa- »- am. us ror «aX 

1^ \' Co" "- 00 WhlCh ~" ^ 1 5 ' — - y TL 

»ontb, 7:00 PM. and 1.5 hour, in length. 

It the coding technic i. a function of th. clocK then it 
is also necessary to .alee the decoding technic a function of 
.he clocx It is possible to Mlc e the bit hierarchy key 120 and 

T n \TT y r tor t4blC8 " 2 * ."■ functlon °< ci ~* « 

in FIG. 6 . Th,. again . t , very difflcult 

therefore the coding technique to b* duplicate or copied. It is 



22 

'V 
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also possible to h 

dependent on , decoding and « ftcod - ^ 

° n any other Dred ., "coding techniques 

algorithm. P rcd «ter» ln ed ur Dr ^ r . ^ 

5 Although the above c-cod 

• Prefers e^,^ J^*" 9 «* <~««*9 technic 

reduce °t the i nv«««. i 

the nu.ber of k^.,. ^ lnv «nti on which is to 

Preprograming Tn W-troke. required r 

To accomplish m< N re<1 'or timer 

* /S t0 the encoding and - her * ara «l"o Mnv 

Thi, S1!tn , uy £ -*> *«codin<, . functlon 

Jt is possible i n the g-^h 
*"»Ple. suppose that th.J. °' ""^ ™. ^>r 

r ;r sent 6 < — r?r.r~* 6 — 

^ o S ^ ^ '"-t or po. * " ««r Position,. 

l0n9er tha " iC -ally needs t n y A " ak1 " 9 * "articular c-code 
«» -old this rMult . Porexa £ e / nuaber 
• radix nu^ r 8y8te| . ^ w ^ or 35 cW^, 

"Present 35 co^ ilation , 0,8 "«ors of 7 1 and 5 o ^ 

«» allowed „u^ riJ for «P«. in ^ J? 

- digltal o - «™<>i >• *. «. *, m JT. 
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syste. .Mow, the two tiers to be accurately represented This 
i- not to say that a .ixed radix nua»x r sy . t .. ie necessarily 
preferable. Binary nu»b.„ are ea.i.r to repress in . co-puter 
and u~ of . fixed „dix „u-ber syste. «uch binary numb<sra 
allow, a pyr .. ld of prioritization tQ ^ eMUy repMMnted 
the hierarchy key. 

Another feature that i. desirable in . U of the e«bodi.ents 
is the capability to key in the G-code once for a progra. and 
then have the resulting CDTL information used daily or weekly 
Ordinarily the CDTL infor-ation is discarded once it is used. In 
the case of daily or weekly recording of the sa»e program, the 
CDTL infor-ation is stored and used until it is cancelled. The 
desire to repeat the progra. daily or weekly can be perfor»ed by 
having a 'WEEKLY" or "DAILY" button on the re.ote controller or 
buHt into the VCR M „ual controls. Another way i. to use one 
key. such as the prog key and push it . u i tiple ti .„ witMn . 
certain period of ti.e such as twice to specify daily or thrice 
to specify w«.ekly. For exa.pl.. iC the G-code switch i. -OH- and 
the G-code for the desired progra. is 99 then daily recording of 
the progra. can be selected by the following keystrokes: 

"PROG 99 DAILY PROG" 
or by: 

■PROG 99 PROS P ROG". 
The G-code 99 would be converted to COTI. information, which would 
be stored and used daily i„ th is nm reoording woul<J 

on the date specified and continue daily after that using the 
sa»e channel ti.e and length information. A slight twist i. that 
daily recording could be .uto.atic.lly -u.pended during the 
weekend3. because .ost daily progra*. are different on Saturday 
and Sunday. 

Once a daily or weekly, progra. is set up, then it can be 
used indefinitely. if lt desired to cancal a pnqraM ^ . f 
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2ZJ\ 3 " CAWCFI '" bU " 0n °" "~ or , 

cent™, tor*. Va, then on. way to ^ , ^ 

-PROC xx CANC-L-. where « 1. th, -J 
Again a. before ther . alterMt- ^ Qf accoBpUahln9 ^ 

that "° n r re ' n Pr09r "" lnq " • V " U * b1 -. the 
.that have been 8el . cted for ti .„ prepro<jra ™ be 

reviewed on the screen. The dally and w „ klv _ 

„„ . ., _ ir w ««kly programs would have 

an xndicatxon of their type. AlBQ ^ ^ ba 

°^ Vlth COTL infonatlon. Thi. woul I 

ft quite easy to review the current -„.„„. and eitlJer add -ore 
programs or cancel programs as desired. 

in J ?! ev , ision calendar 200 according to ^ i — i- 

.« It p . day of year section, 202 . . U l tipl . day section , ^ 
-Utiple ti»e of day sections 2„«, channel ini ^ iona 2M / ^ 
descriptive progra. indication. 21 o arrange m a ^ ^ is 
"7 " televi8io " *•«• Publication. Arranoed in relat . on 
each channel indication is a co.pre.sed code 212 or Code 
containing the channel, date, ti~ and leng th intonation 'for 
that entry in the television calendar, pig. a shows how easy it 
i. to perfon tU« programing, xil one need, to do 18 fiTthe 
progra. one want, to watch and enter the co-pressed code. This 
is in contrast to having to deal vith all the channeX, date. ti,e 
and length entrie, separately. At lea.t the channel, date and 
ti.e are explicitly stated in the television guide. The length 
is usually only available by searcMng the guide to find the ti.e 
of day section 204 where a new progra. begins and then perfor-in, 
EOBe tc find the length of the progra.. using the 

co.pressed C-codfc, avoids all thesS, explications. 
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15 



For cable television programs, there is an additional issue 
that needs to be addressed for the compressed G-code to be 
useful. In a normal television c-Ude. CDTL information is 
available for all the normal broadcast channels in the form of 
numbers including the channel number*, much as channel 4 or 7 . 
However, for cable channels like HBO, ESPN etc., only the names 
of the channels are provided in most television listings. The 
reason for this is that in somvs metropolitan areas, such as Lorn 
Angeles, there may be only one (l) edition of television guide, 
but there may be quite a few cable carriers, each oC which may 
assign HBO or ESPN to different cable channel numbers. In order 
for a compressed code such as the G-code to be applicable to the 
cable channels as published by a vide area television guide 
publication, the following approach can be used. 



First, all the cable channels would be permanently assigned 
a unique number, which would be valid across the nation. For 
example, we could assign ESP* to cable channel 1, HBO as cable 
channel 2, SBO as cable channel 3, etc. This assignment would be 
20 published by the television guide publications. 

The video cassette recorder apparatus, such as the remote 
controJJlex., th? VCR "nit or both, could then be provided with two. 
(2) extra mcxtes : ^ set- = and Vr able chara v? 1 " . One way of providing 
25 the user interface to these mcdes would be to provide two (2) 
extra buttons: one called SET and one called CABLE CHANNEL* The 
buttons could be located on the video cassette recorder unit 
itself or located on a remote controller, as shown in FICs 1, 3 
and 5, where SET is element 168 and CABLE CHANNEL is element 170. 

30 Of course, other user interfaces are possible. 

> 

Next, the television viewer would have to go through a one- 
time "setting/* procedure of £is VCR for all the cable channels 
that he would likely watch-: This "setting" procedure would 
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relate each of the assiqiwd 

channe! nu ^ r of the ^ ca ' ^ C ° 

that the !oc al cable ca . r For e*a.p le , supr se 

channel nu ^ r > iZ ' * « — 



15 



25 



Cabjg channel tezismzz ™, , 

" 1 Chattel ^L-t in 

. ^tO^CJiAn^ii^ the*™, / 



10 EPSN 



HBO 



SHO 



DIS 

2 0 The 



8 



6 



24 

X 

23 



25 



The user could perfor»~Uie 'setting nr^ 

-ttons on his re.ote controls lll oll Z2 " ^ 



SET 06 CABLE CHANNEL 1 PROGRAM 
SET 24 CABLE CHANNEL 2 PROGRAM 
SET 2J CABLE CHANNEL 3 PROGRAM 
SET 25 CABLE CHANNEL 8 PROGRAM 



The -setting- procedure would create * ™hi u 
>° co„troU.r3«. For the above ,xu pl , £ ™ ~ °' 

CABLE -CHAWNFr, Annp f ^ ^mj^^- 
1 6'- 
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24 

23 



8 25 



Alter the -setting- procedure i. perform the rv • 
can now select cable channel, for viJL ZTtl 
Puling the *ey pad buttons 2 « will a.7~ *L °" ^ 
it the new way: eg. by pushing c^L C^^T ^ ^ 

select HBO. advantage ^ _ 11 -~ 

CABLE CHANNEL button is pushed, COBMnd con ^ ^ *** 

1* WU !ooK up th e iocal cab ;„ ^Z^Z ^ 
—ess tabi8 162 to tune ^ ycR tQ ^ ^ 

i wo axirerentiate between broadcast and m k>* u 

Microcontroller 36 Th. ..u, ^ " ROM 54 of 

j 6 . Tn« cable channel priori tnr »*^t- *. w» 

be set ahead of time for th« .< P«orlty vector ta±>le cm 

time for the entire country or at least for „ 



28 



area covered by a „ 
Plication. Particular «i de area t 



(C2) 



10 



6:30 p« 



25 



30 



The (C2J i n r of HfiO r , 

P u «h CABLE 0UNN,r ^ <*• viewer that » 

FlG - 8 shows a 
channels all k action of a television 

nuaber 4fi?o the viewer „ 

PKOO 6 9 R i CCOrting t0 °* -it.. ^ ^ U, e 

-d.r; G - co<ie t r procedure - 

C * hle channel 2" ^ • U dec <*« this c - . 

the association of -^k, ' cabl « ctoann-l- n, 

establish ^ We ch ~wel 2 - th * n ' Bln «« 

~r rr^ - *~~r 
"■«««. i t ch ;^ ,, i i ; ^« «*«. ' lt r:: 

29. " b ° us «l « the 
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recording channel ac th „ 

code with th. a PPro priate ti. e * 

» «„,„. each tr^- «y have L7 y di ;; e u be v - id 

nu^ers. ^ h "« <*i«eren t ^"l™ ^ 

31 channel 

To include the cabl 

decodino '"coding should ^ , in » and 10 , 

aacoding. Tne prl explained fir-,. . , 

cable cl»n„ , ^ change i n pi c . . Ilrat before the 

used in it Prl ° rity Ve «- ^ bi e ,, 0 „ ' 18 * 

encLd A1 UP Pri ° rity »• U a ca M - * 

convert c n t r in tn « correct- x;_ 

" C P D P T pLp to binary numbers *r P°«ition in 

cjwi » . t „ >. M wt> ~« 

~" - ' ^.1* ,"27 ^ 

«,388 # 60«. 

In step 176 of ftc o Signed cable chann-i 
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An alte^te to havi„ q tne COMan<1 C o„ trolXer receiv . a 
!1\ nZ! lnClUdin9 *"* "^"ed cable 

c r r r sr to iocai cabie carrier nuaber - Thi » — - «« 

case for the remote controller Uple-entation of FI< - 

show, the i. P l eMntatlon of ^ entire decQde — ^ 

step U 1Belud€4 . An ^ newu tQ a<Med ^ 

Wt i dicate. that a cable channel i. step „, 

effectively replaces step 174 in FIG. 9. 

bother i,su, that need- address!*, 1. u,. numhmr of 
7"" th " " n be P"Proqr.,-ed. since the c-cod. greatly 
si-Plitie. the process of entering program, it i. 1Ue y ^ 
the user will „ lekIy learn and want tQ ^ , ^ 

program; however, so-e existing vc Ra can only store up to four 
(«> programs, while so.e can store a. .any a. eiaht. Thus, the 
th. r vc7 ea8UY frU8t " ted by Prog«»ina li.it.tion, of 

on. . pproach to ^ probXe>f is to ^ ssed 

G-code decode in th, re^te controller and provide enough 
-e~ry there to store a large number of program, eg. 20 or 40 

oeriodTn ^ b ™ "P-bility of transferring 

period cally several of these stored prog™, at a tUe to J 
VCR MA n . unit, to provide this capability, extra .emory 
stack -emory .76 is required inside the remote unit, as shown in 
fig. 12. which other than that is identical to FIG. « stack 
-c-ory 76 can be implemented with a random access memory, which 
-ay in fact reside in the microcontroller itself, such a. ram „. 

The stack memory 76 is where new entry, insertion 4 deletion 
of tim,r preprogramming information is carried out. It is also 
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t h n K, e "" P flrSt * l0Cati °-. correspond . xactly to 

the -Uahl* timer Pr^^in, Be . ory in ^ ycR ^ 

whenever Cop of ^ ^ ^ 

lnf0rMtl ° n >» — *° «- VCR ma ln ^ to updata ^ 

FIG. 13 shows the sequence of events when the user enter, a 
C-code program on the keypad of the remote controller For 
illustration purposes, suppo..^^^^^^^ onl ' bMm 
fou^j .proox^. Suppo .. aleo ^ ^ 



is 20 timer preprogram*. Referring to the flow chart in FIC.13 
when the user enters a C-code in step 230. the .icrocontroU.r 60 
f r.t decodes it into the CDTL information in step 234 and 
displays it on the display unit with the additional word 
entered- also displayed. The microcontroller then enter, the 
decoded program into the stack memory in step 236. 

to. m l " ^ ^ Pr09r " ent<,red ' At iS pl "=^ " <*• 

top location of the stack -e-ory. if there are already programs 

in th* stack memory, the newly entered program will firTt be 
provx.ionally p i aced at ^ of ^ ^ 

^ ^ int ° ^ C — --Por.1 order 

« step 2 ,o. so that the earliest program in time will appear in 
^he top locatlon and ^ last prograM ^ ^ ^ 

bottom. Motxce that the nature of tha temporally sorted stack 
memory is such that if .tack me-ory location n is altered then 
all the locations below it will be altered. 

For example, suppose the stacJc memory has six (6) entries 
already temporally ordered, and a new entry i. . ntered whoM 
temporal ordering places it in location 3 (1 be lng ^ t 

0,18 entrY 18 ^ l0C * ti0n 3 ' *«*«-ti£ 

which was in location 3, 4. 5. 6 will be shifted to locations 4. 

5. 6. and 7. .Location* 1 and 2 will remain unchanged. 
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The nicrocontroller 60 after a ■ 
-ec,s iB step 24J whether ■ ^ d °;"' the or dering , 
before. where (or t(Je cu rst " •«».. have ctlana ,, d fro . 

* -i-c- a new progra . h48 ' » 4. xn this ca .„, 

— - ation , nov JS\TJZ:T lon what — 

■•in unit progra. Benu of , en ~" ion 4 " Sanco the vch-s 

location i through < of th<J 3h ° Uld ^respond exactly tQ 

VCR »ai„ unit Bust „ ow be * ■"•T. entries , and 4 on ^ 

' sends «t the new entries 3 t < t * BlCrOCOntro11 ^ therefore 

». Xf the newly entered ""^ * '«« °< 

9.t. entered into location 5. the^ri.. ' 

changed fro. before and the »i cr(v . hr ° Uqh 4 nav « "ot 

—9 . to the V CR B ai„ Z^ZZ^ ^ «* — «* 
res U n,e monitoring the clock 85 and t h ^"^^^ J«. t 

xt i, as , uaed that vhen th n u ,: r e ;: yboard 88 

»•. the re-ote controU.r i. pointTa^" ^ ^ 

-her steps of ric . n happen .o ^t th.Tth T'" ""^ ^ 

1" -t.p 2U vhU. th, remote control'./, * n9M *" 

VCR „ai„ unit . «ntrol.T la .ti U being poi nt ^ . t 

If the user decides to del 
deletion is f irst out ^ in step 232 , ^ 

4 -tries are affected, the .icroc" jon er ^ " ^ 
xnfonoation over to the VCR Min unit lU *"« ^ised 

«e not affected, then again the rtulota " ^ « 
send anythi,*,. ^ only T " ^ 

«. .t«* flower meaning lection 5^0?^.^ ^ ^ °' 
VU1 * SCnt — * to the VCR Mln ^ Thl " ln '°™«tion 

""it «t the appropriate tlae. 

In the meantime, the Vcn •.»<- 

' *- 4 " s v w< sain unit w,ii u 

ti»er programing * unct i on , co „ pletlng J"*' ******* °« it, 
entries one by one, B y the tL » 9 P^Prograwin, 

been completed, the stack in th/ * recort in<J entries have 

in the. remote must send sone new 



entriea over to 



— - over to -rep le n ish . t „. VCR . 
-re than 4 entrieg) VCH M1B unit (if th<| ^ 

The real tt M clocJc 8 
5 ;° nlt ° red * «• "'crocontroUer tT/*"*' unit i. 

*" FI °- 14 ' -icrocontroller Jr, JT ^ tha fl <~ chart 
"«nu. ir on one of th- , ^ A to th« VCR*« 

«- recordlng of ^.r:^" • * - — - 

^re are Bore . ntrlM ^ - -nu i. complet# 

' J" 9 "-" -« t ioe the I;; " — r to .end ^ 

bee " C °-Pl«tea and lt i8 VCR «*» "nit's prograj . „ enu 

Vlth P ~*"» -tries stored in ~ * "J"-** *«• VCR Min ^ 

£o. i.. ^ an ^ j or u,. . tack ^ ^ 

tOP 4 «<"^«> over to the ° f **• -fdt- 

* has been emptied. 

It i s thought that th 
enc^e. vldeo recorder/px.^ — «* -in, 

or t h present lnventiQn i-er •^ 9nmia9 initio' 

-HI be understood fro . the for ltS advantage. 

apparent that various chang^^ - it wi U be 

construction and " arrange.^ of * ^ «- 

departing , ro . ^ * •* the p.^. • 

^ririeing all f ita ^"^L « 

ges, the for- hereinberore 
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l - A recorder 



using coapressed C od»« #• 
Preproqr^i^ U|afc coaprlsoa: Codes ">r recorder ti.er 

-an, f or entering and t r.n..ittina 
-t lea.t one digit; "* * co-pre,.^, cod . havJng 

■•an. f or receiving a co»«and alm , 
'or entering and tr.n..itting a " """^ t0 Mi<1 — ~ 

«»"• digit; 9 * <=°-pres.. d cod . „ aving ^ 

—an. for command control for ^„^ 

i- » co Bpr .„ed code 7"""* ^ " " C « lv " 

controlling a recorder, el. ctri * ° M di< *" and for 

receiving a command .ig r al ; C ° UPl " d t0 " ld 

means for 

a Mans for ke<!plng t ' lBa , lec 
for conuMXK, control; M " y cou Pl«<l to ,ald B « nns 

electrically coupled to I^"*"' 1 "*«™*io- 

— for recording and playback C ° ntr ° 1; 
"•ana for turning .aid M(uu f ' 
*"d off in re Sponsa to .aid date I' " COrdi "9 and playback on 
and ' ^ and ls "«?*A infor>ation; 

— •» for tuning channel, electricallv 
-Put and to said „eans for recording""" 7"' *° " ^ 
««■ for co^and control and P***""* *„d to Mld 

information. ^ "'P—ive to said channel 

2- The recorder using COIBprassed 

Preprograming 0 f claim 1 wherein: recorder tiaer 



3«id » oana for keeping tlx, la el.ctrlr.u 

3- Th. recorder u 8 l„ q co« pr .«sc<J cod .. fol . 

Preprogram, of clai. 2 whicll furtMr ~-r ti~ r 

means coupled to said B „na for command ► 
"sin, said cnannal> date r co — «n t rol for daily 

wherein the start dat. i, the T>* °- dl « lt 

-e. t iM and length iJ^^^J^" ~" ' 
daily. ion Ior recording a program 

<• The recorder using compressed code. ,o. 
Preprogram, of claia , ^ , u ^" <~ ""^ 



neana coupled to said meun* r,^ 
using said channel, date. tU- „ d C0 " tr01 
-coded f roB said c^^^J^^^'"''"^ 
-herein the start date is the date spiled i °" ^ 

-te. ti.e and length (COTt| Int^™^?™ 
weekly. recording a program 

5- The recorder using compressed codes for r ^ 
Preprograming or clai- 2 wharein Bai TjJ s J^T- 
tr,ns B i ttin g . COttpresseQ codc hayi - e a a " S ^ - 

comprises: | 9 * least onc digit 
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7 - A recorder using co.pr..„ d cod „ , 

Preprograming that comprise.: recorder timer 

»«ns for reB ote controi having a .. an . . 
signals; * ,Mn * f °r transmitting 

means for entering a corer...^ 

«... ~ up l «. .:irr Jt; r.r. °~ 

means for decoding > ^«ota control; 

«.* .... j;r 1 .°' <™;;:r c r **"- — - 

means for command control f~*- 
electrically coupled to slid 1 - recorder 

signal; ' " eanS Cor "ceivin, a command 

a first means for keeping time electrl,,., 
-e-ns for command control; •luridly coupled to said 

»eans for recording ajui playback; 

tiM« end length inforxati 



385 



on 
on 



-eans for colli! r * COrtln9 Pl8yback — *• "1- 

for eo-and control. " "~ C ° ntrQl t0 — ~ 

— . <,«.. «.. and' lanqth ^.l" ™" '" ,lt 

aecodlng a compressed code into ch*n na i ^ 

infon.atio„ is a function 0 tha " T't ^ le " 9th 

keeping tiBe . th " ° f 38 ld sec °"<* -eans for 

9. The recorder using co.pr^ codes for recorder ti~ r 
preprograming of clai. 8 wnicn further ^ 

«eans coupled to said comand controller for daily „ sina 
said channel, date, ti- and length (CDIX) i„,„ . 
fro. said compressed code having at least on. «< decoded 
start dit. ^ e di<Jlt herein the 

start date is th. date specified in said channel, date tin. and 
length (CDTL) inflation for recording a prog™ daily'. "* 

10. The recorder using co.pressed codes for recorder ti.er 
preprograming of cl.i. 8 vhich further co-prises: 

aeans coupled to said comand controller for weekly usin, 
fro. said -expressed code paving at least one digU ^ 

£ 39 
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\cart d.t. 1. th. date specified 1„ 8ald chann-1 

«c OTL , lnfo _ tlon for r „ cordlng a proqra ; w ^-- »- - 

II. A recorder u«ing cc»pr.«..d cod- . for _ „ 
»"P^»»in9 that cc.pri.„: border tl Mr 

::r ~ — — r ~ 

—n. entering a co B pres,ed code navi afc 9 ' 

electrically coupled to said Mans for univ J^ \e " ^ 

* vor **l re note control • 

universal remote control • 

•-viz: rrLr,™^.- ~ 

signal; receiving a command 

-first aeans for keeping ti.« electrically coupled to said 
neans for command control; ™«pxeo to said 

means for recording and playbac*; 

raeans for turning said Mana - 
and off in response to said dat " ti^ T7 ^ °" 
sent fro» said »eans fc~ remote control ^ inf0 ~ ati0n 

control: and ^ t0 S * ld Beans <° r <=°«an«l 

— n. for tuning channel, electrically coupled to a -«■„., 

::::: "^jzrzs ~rr — - 

information sent fro. sai^eJs ^Xt '° ChSnnel 

for c OBM „d control. ^ C ° ntr01 t0 — ™ 

40 
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12. The recorder using compressed codes for recorder tU«r 
preprogramming of claim xl further co-prises: 



a second means for keeping tilMS electrically tQ ^ 

"" nS deCOdin< ' a «-P"«"d cod. having at least one di<jit 

into channel, date, time and length information; and 

vherein the decoding of a compressed code by said means for 
decode a expressed code into channel, date. tto. and length 
infection is a function of the tiBe Qf ^ ^ ana f<>r 

keeping time. 

13. The recorder using co-pressed codes for recorder ti-er 
preprograming of claim 12 which further comprises: 

means coupled to said command controller for daily usin g 
said channel, date. time and length (CDTL) information decoded 
from Sald compressed code having at least one digit wherein the 
start da te is the date specified in said cnannel , date , tiM and 
length (CDTL) information for recording a program daily. 

14. The recorder using compressed codes for recorder ti-er 
preprogramming of claim 12 which further comprises: 

■eans coupled to said command controller for weekly using 
said channel, date, time and length (CDTL) infor^tion decoded 
from said compressed code having at least one digit wherein the 
start date is the date specified in said channel, date, time and 
length (CDTL) information for recording a program weekly. 

15. A method for using compressed codes for recorder timer 
preprogramming comprising the steps of: 



41 



Providing a p r0 g raiI1 . . 

progra..- P"proc, raM ^ fQr ^ 

Provi ding a Beana deCQd 

decoding said co«p rM8 «d C J C °" PreSS ' d *—» 
-nnex, date. tl . e — on. digit lnto 

Priding a cloc* Wna for "! 
"-paring said date> * 
clock »eana. and length information to .a ld 

Providing a 

e 4ndlC * t - »i- -annex Jl'^ 15 to - <*anneX 

co-pares with said date and tU. "fo^V^ C '~* 
Providing a . ean8 for r nf °«"*tion; 
turning sa i d Beans fo ?-° nIAB » "* Payback; 

20 — — — ~.;::r r^-- — 
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15 



25 



co-pares wit, said date and tU. "fo^V^ C '~* 
Providing a . ean8 for r nf °«"*tion; 
turning sa i d Beans " T^^ 1 " 9 «* Pl.yb.ck, 
said cloclt a ;; n * s f °; o "~«» — Playback on 
-formation;^ C °- P "« "itb .aid date and tiae 

turning said Beans f re _ or .. 
record when s»ih , "cording a nd pXayback - 

nen said Xength information w * Y ** ek ■•*«••■ off for 

*axd cxock means. rMtl ° n "* tch « of recortUng on 

16 * method for uai^ 

« -..7, ™r;:rr» c "" - ~ «~ 
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reordering all the bits in M ih 
bit. «co rtln , to Mld bu hUra ^ -P-se d codo wf binary 

binary co.pressed code; obtain a reordered 

separating said reorders h<„ 



ti»« and 



using 9ald channel, date M — .. 
to lookup channel, date. ^ ' /" d le " 9th indie. 

respectively. tl»e and length, 

»- The -ethod for using COBpresa<sd 

preprograming of c l.l» „ ^ < Code8 recorder ti-er 

co-pressed code of at least on. digit in'toT °', d " COdln9 

1 w info ™" io " — ".prisel V;:;;;;:;: 1 date tia " and 

providing , P i ur ,n ty of bifc Me 
Electing one of said plurality oTIlTZ' 
- a, a function of the tiam ot ^ *« 

18. The .ethod for using C o B p reaaed ^ 

Preprograming of clai» 16 wnere . C °"* S f ° r ti-er 

--pressed code of at least one digit inVcT '\ 

length infor-ation f Urth er co-pris^ the CTf - 

providing nultiple sets n f n • 
°ate, « ^ J** °< P "°^ vectors f or cha^!. 

selecting one of said -ultipie sets „, « • 
CJ-.X. date, ti-e and length ^ JTT. . 7^ ^ 
of said clock -eans. function of the tine 

»• The Bet hod for. using co,p ressed code, for 
preprograming of ciai. 16 whIcn COd " for border ti-er 

which further comprises the steps of- 



providing a Beans for daily comparing 8ald c 
the channel. * lmm and leng ^ lnforaatlon " ^ ^ T"" *° 

co.par.s with «ld -.i.. information; Mld Clock — ™ 

turning on recording for said m*» n . , 

Playback when said clock B .an7 Wording and 

information; and " WiU> " id 

turning off recording for said * 

***** — .... '„ t „L: .~r.. "..Trr^nr 

on said clock Beans. «cnes tiae of recording 

20. The method for using compressed codes f or 

providing a ..an. for comparing weekly said el~v 
the channel. tllB . and length information ln jT 
time and length infor»ation startino a ^ ch »™*l. date, 

-id channel, date. time J ^T^LTL^ 

tuning said means for tuning channel, to ^ h 
indicated hy said channel info^on whe L id ^ J^t 
compared weekly and compares with „ ld ^ »~ " 

turning on record no for 
PXayhack when said ^ i."!^ - 

with said time information; and 7 * C °"^ a 

turning off recording for said ■*»,„.- , 

on said clock means. recording 
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l - The .ethod of u 
P'«P«x,«.. ing in to "^ recc rdtr/Dl 

^■pressed code of aiff *rent algorithm , 

. —.;,:„' - * — «-«. ^nr. - 

ta and 

22 • The »e tJ)od 

P r «Pro, ra «u» ln<1 . , lng ^oded video reeoM 

-eodl-, «w e lnf0n,,atl0 " ot cl.i. 15 " C °"«/Pl«yer tl.er 

co. prl8ea the 

separatijvj sain Gro<1 

'-el: ~~ - — • - 
— * -ire srj~- ^= 

23 * A method of 

—t often u2l r t0 UinU ^ th. i en ^ ° r 'P"-«"t a 
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select mUtidiBensional vectors t 

application., co. prisi ^ tna 8tep- J* rcial cr industrial 



of the 



entering an input 

5 "ultidl.ension.1 vector; **** dl -"-i°n 

providing a priorl ' ty vectQ 

-ultidi^ensionai vector wherein ^ . ^ d1 "— *«■ of the 

e-ch di B ensio„ lists every Z.llT t ^ ***** ** 

order of its Mlatlv . ZZuy^ZL^ ta 

number to every possible vaiue- ' * Unlqu * Parity 

numbers; <«»e ft . lo „ to fl(jd ^ 

"suiting binary nu .be r . tQ J™" concatenating the 

P-iding . binary blt ^ bl "«* nu^ r; 

differ^ * «" 

probability of the co^ natlon C f bit. r ' dl ""™"« 

dimensions of the -uit idi.en.* , "Pr—nting all ^ 
dirrerential probabiiity is . ^ *** 

°' » bit fro. one alMcnalon „ v «TTt L r ° latiVe 
-ini-izing the length of codes which dl ~ioo i» 

ordering all bits ln « ~* often used; 

^ the order of said blM ~ ^ 9 b "«* according 
coepressed code; and hierarchy key to for. a 

using said co.pressed code to 
vectors for co.u.ercia! or industrial W^^Lr" 1 ^^ 

2<- The .ethod of clai« 23 wherein *„ . 

bits in said one i ong binary nu^l ? ° C 

"id binary bit hierarchy key ^1 ^ t0 ^ «-« °< 

converting the resulting binary" nul^to ^7 ^ ~- •« 
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25. The method of claim 23 wherein the step of providing a 
binary bit hierarchy key arranqed in the order of highest 
differential probability to least differential probability of the 
combination of bits representing all the dimensions of the 
multidimensional vector, wherein the differential probability is 
a measure of the relative importance of a bit fro. on* dimension 
over * bit from another dimension in ainUiiing the length of 
codes which are most often used further comprises interchanging 
some of the bits on a periodic basis for security reasons. 



26. The nethod of claim 23 wherein the step of using the 
resulting compressed cod# to select multidimensional vectors for 
commercial or industrial applications further comprises: 

decoding the compressed code into its original input values 
15 for each dimension of the aultidimensional vector. 

27. The method of claim 26 wherein the step of decoding the 
compressed code into its original input values for each dimension 
of the multidimensional vector further comprises: 



providing a binary bit hierarchy key arranged in the order 
of highest differential probability to least differential 
probability of the combination of bits representing all the 
dimensions of Lhe aultidimensional vector, wherein the 

25 differential probability is a measure of the relative importance 
of a bit from one dimension over a bit from another dimension in 
minimizing the length of codes which are most often used; 

reversing the step of reordering all bits in said one long 
binary number according to the order of said binary bit hierarchy 

30 key; 

grouping the reordered bits into those belonging to each 
dimension and converting the resulting binary numbers to decimal 
priority numbers; 



47 
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order or it, relative parity . J . i dl —»*-« *» th. 

nu^ r to e Very po asi , 1 / v i;. i ; ty an : nd ~ 4 *- « «*«- Parity 

looking up . value f or ,.,k 
-ultidi.enslonal v^tor In Mfc . di.en.ion of th, 

priority vector t.bl. " t0 "<* Mid 



priority vector table 
28. A 



In each dimension in order to a..i„ t /""J*" ° f 

select -ultidl.ensional vecto r . " "ol"^ or' iT'tY" 

application* Uprising the step, of: °— FCi * 1 ° r *"*»trl.l 

entering an input value for ..^ hi 
■ultidl.enslon.l vector; «i-~ion of the 

providing « priority vector table for hi 
-«ltidi.on.ional vector vhex^ tJ JZZ? ° f 

™r — — t-s - — — = 

nu»ber to every possible v.lu. " Sl9nS * ^ 



using the resulting code to select -ultidi.ensional vector, 
for commercial or industrial applications. 

29. A television calendar for combined visual selection of 
programs tor direct viewing ,„,, , ■•lection or 
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• day section and positioned In relation th.revith .„ 

" SOCllUd UniqUe da * id«ntlfi.r. ror each of a plurality 

of calendar days; 

a tl B e-of-day section and po.itioned in relation therewith 
an as.ocl.Cd unlqu. time-of-day visual identifier, within each 
day section. for each of . pluraUty of t . Uvl-lo(| 

starting tines; 

a plurality of unique channel visual indication- and 
corresponding to each auch channei visual Indlc-tion. a 
descriptive program indication vithin ..ch ti..-of-d«y section 
for each television program that starts at the time of such tiae- 
of-day section; and 

an additional uniquo coded indication for the start of each 
said television program positioned in a predetermined relation to 
each said channel vl.uai indication. the coded indication 
representing the channel corresponding to said channel visual 
indication for said television program, the time of day 
corresponding to said ti.e-of-day vi.u.i Indication for said 
ti»e-of-day section for said television program, the calendar day 
corresponding said day visual identifier for -id day section in 
which said television progra. appears, and the length of time for 
said television program. 



25 30. A television calendar on a display medium f or combined 
visual selection of program for direct viewing and for 
automatically programing a video recorder for tiae-shifted 
viewing, the combination comprising: 



30 



a day-of-year section for each of a plurality of calendar 
days, the day-of-year sections being ordered sequentially on the 
display medio, by calendar- day and each of the day-of-year 
sections being positioned in relation to a unique day-of-year 
visual indicator on the display fcedium; 
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a ti«-of day section for M ch of a plurality of t.l.vi.ion 
progra. starting ti.os within * calendar «u y . ti— -ot-d.y 

sections being ordered sequentially on the display »«diu« by ti»e 
within each day-of-y.ar section «rf each of ti,e ti»e-of-day 
sections being positioned in relation to a unique ti.e-of-day 
visual indicator on the display aediua; 

a plurality of unique channel indications on the display 
-edlu- within each of the ti.e-of-day section-, each channel 
indication further being positioned corresponding to a 
descriptive program indication for each television progra* that 
begins at the starting ti-e indicated by the ti»«-of-day section; 



ana 



a plurality of unique coded indications, each corresponding 
to and positioned on the display sediu. In relation to a unique 
channel indication and its corresponding descriptive progra. 
indication, each of the unique coded Indication* representing a 
unique television channel represented by the channel Indications, 
the ti*e of day represented by the time-of-day indications for 
the corresponding ti.e-of-day section. the calendar day 
represented by the day-of- y «ar indication, for th. corresponding 
day-of-year section, and the duration of tbe corresponding 
television proqraa. 

31. A method of creating a television calendar for combined 
visual selection of programs for direct viewing and for use in 
automatic recording of programs for future viewing, comprising 
the steps of: 

providing a coded date visual identifier representing the 
date on which the television program will be broadcasted; 

providing a coded time-of-day visual identifier representing 
the time that the program will be broadcasted; 

providing a coded channel visual identifier representing the 
channel of the program; and 

'-50 



rxj th« 
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- . -:i: t ;: c ::: 8 r: 0 :;;::;;;; °< • <~ 

* television calendar ILtlno television 
••eh progra- ia to ap~ar ^'vision channel on which 

-pressed code ^^nCt fT" ' 

P«*r« ls to 6tart< tha chan P n nti " : £ -.t. and ti». the 
-PPe-r. and the duration of tho proqra-; - W will 

a controller for tho v ih^ 
representation, of the ^J^T JTT, 
enabling such vi dao recorder to c lnd '«"- and for 

ti-e and terminating after the dur.M " 
"id co-pressed code! indict, " «* -«T of 

33. Th. .vste, of clai. 32 vhereln ^ 

ZLZJT 1 ^ * — » - - -pressed 

a decoder for decoding the conpressed -.v,. « , 
corresponding channei, date ti«« .„h T . ^^ation* into 

_ . , ' tlae and duration inf creation- 

an on/off controller for enahn™ °«<=oder, and 

recorder for a television ^ "cording by the video 

a television progran bv »rf4if.i.i 
selector to select -h* „ activating said channel 

date and a t'i»e as deenH-* , recort ln9 commencing at a 

lm as decoded ... for the tfll.»i.i- 
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television progra . repreMnted 

indication that is decode<1 by th# C "P»»^ coded 

enabling recordingTy'a lUlTll Control l««- for automatically 

vi-o , lgnala ^/j b v de ;- 8 ;; t c t ; <>, . c^i .J 

the ti.e or day specified b y > 71* T Sl9nal be9i ' Wlng " 
calendar day 8p . cifled by a c J^a / " ' Si9 " a1 ' ° n «" 

of time specified by . y c ^^ ^ — for th. length 

co.pri.in,: " i- " 9th th. 

improvements 



Input for receiving a 



representative o f . nd co.pr.e.ed in le^hT^ Sl9 " al 

of s*id coded channel, tiae-of-d.x, „ 0 ''' tha combination 

- feeder for decodin, and eL *"* — 

si^al to said individual cod^T 7 ~ coded 
— signal. for control o^ch ^TroU. " ^ - 

35. The video controller of claim n . 

36. The video controlier of claim 

handheld t „„,^ t „ ^ ^ , „ TOt . 

25 37. The video controller of claim i s 

comprises a keybo ard entry device ° V 36 wh «ein the i nput 

38. The video controller of claim i« 

comprises a aicroprocessor ° C " the d ~<*« 

30 

~ 

«Y a coded time-of-day 
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"signal, on the calendar day specified k 
'•r length Q f tiBO JJ^Jd fa * * signal and 

steps comprising; * " COd<H len< 3th signal, the 

receiving a co»presoed coded al 

U»e-of-day. day and lenqu> aignals : n ^°" °< «W coded channel. 

decoding and expanding oald COBDp „ _ 
individual coded ch.nn.! . t U . d ^ 8l, " al t0 Sald 

control of 8uch controller. *' len9th si< ?nals for 

«0. The .ethod of cl ai» 39 COB prU ina 

-pressed coded si , nals in ^ °' «» 

«• The -ethod of claim 39 co Bpr isi„ a „ K 

-pressed coded signal in . ^ ^""^ °< "«^in 9 the 

" handheld transaitter. 

<2- The .ethod of clai» « 0 or 41 wh« • 

co-prise, the step of inp „ " °< -eiving 

through a keyboard entry device. ^-Pressed coded signal 

O. The method of cla ia 40 or <i w „ er ■ 

coaprises the step of decoding fk " StCP ° f dec °ding 

-prists a -icroprocessor 9 "'""^ s ^ vhich 

**■ An apparatus for decoding television „ 

including channel, date, tiae J * " Pr0graB '"Nation. 
auto a ati ca iiy recording televi'si" D ^ °' ^ Pr09r "' for 
said apparatus comprising: ? ^"^ With a Revision 

»eans tot entering encoded data into th. 

for decoding said - ej , coded int ° >PP*«tus; 

t«. channel and length of the progra B to h 

t; £. ro 9ran to be recorded; and 
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-ns for generating control signal, from ,*i d encode daCa 
for contra, of th. vid*o recorder to .elect tn . channel ^ f 
activate and stop the recording of the video record. 



o 
r . 



mu^tid, r ^ USln9 * ° f COdM t0 ™P~»t a 

multidimensional vector to minimi*, the length of codes which ar- 
rest often used based on the relative probabilities of th. values 
in each dimension in order to assist in making it easier to 
seiect multidimensional vector, for commercial or industrial 
applications comprising the steps of: 

entering an input value for each dimension of the 
multidimensional vector; 

providing a priority vector table for each dimension of the 
multidimensional vector wherein the priority vector table f or 
each dimension lists every possible value in the dimension in th. 
order of its relative priority and assigns a unique priority 
number tc every possible value; 

performing a table lookup in aaid priority vector table on 
said input valu* for each dimension to find its unique priority 
numbers; 1 

converting each said unique priority number for said input 
value for each dimension to a number in a fixed or mixed radix 
system and concatenating the re-ulting number- to form one long 

number; ^ 

providing a hierarchy Key arranged in the order of highest 
differential probability to lea^t differential probability of the 
combination of numbers representing all the di-ensions of the 
multidimensional vector and all the radix positions within each 
number of fixed or mixed radix, wherein the differential 
probability is a , measure of the relative importance of a radix 
position of a number from one -dimension over a radix position of 
a number from another dimension in minimizing the length of codes 
which are most often us«d; V 
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reordering all 

usi ^ «i- c 0 r rchy key to <°~ . z P ?^ r to 

i. for ^ - -«;rrr t r- tors for 

< 7 - The method of c i all . 

""Pressed code W • 46 vhe "i„ ^ 

• " - — : 

Providinq a hi 

Polity " iXed Wthln 

— - of r n ir; r :: of ^^t^ -4 "-^ 

"versing the st C ° des 
n UBber acc * reor derinCT ^ 

°™up ing ^ .e!^;^ <* »a id hierar( ^ 8 " one 

tension to f "Wed numbers i nto *.k 7 y; 

««• oi-e„ sion lis ; Ct ° r Whe «l« the p^'** dUensio " °f ^ 
order of lts ^ value 7 V<SCtor tabi, for 

«ry pos slbie valu<j; «l 9 ns a unlque 
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looking 

»"lt idittens -lue for ea 

«i- prloritT " ^ Kaid Priori ■ 1 ° B °< 

eaCh said Priority 

' **• c oabination furth ^ 

* Piuraiif of 
corie Spondi ' Wl W cable channel v < 

— ^PUve pe °** Ci ; SUCh ^^ .7 indl ««°- an. 



-"iptive pCr^ SUCh Cabl « chann.r v 7 al indl «tion, «« 
*" »s Si9ned < of 8ucn 

a Plurality of 
to a des<; ri tl n farther y "^tiona, 

s ection; and - artlng ti , e in<ticat ^x. t on 

* Plurality of 
c °rrespo nd ^ 0 t *"i9nea cable charUHsl 

<*«nel lndi <*^«. . each of «, " ^"P*-^ 

dentin, a ^ « «si g ned ^ 

56 1* television cnajuiei 
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50- The ~U,od of usinq enCQded v recQ . r/ ) 

^coding 8aid COBpraa8<!d code Qf _ ° r » 2^ , th * 6t6P ° f 

providing a television calendar with ^ 
— with each «Me ll, ^ Cha " n « 1 

numbers and having u,e capability to convert I„ "I ' 
channel number into a local cable c^< "«igned cable 

«U cable cbannel add^ J^! ""^ ^ ^ * 

setting up said cable channel address tahl» ^.-k • 
assigned cable ehannei numbers and sa l d " ° f 

local cable carrier cnannel JL£ " —ponding set or 

entering an assign cable channel nuxber corresoondi™ - 
cable channel selected for viewing; and CO ™«P°<«^ to a 

conversion of said assigned cable channel P .«b.r into 
corresponding local cable carrier char™, ^~ " 

television controller. """^ by " id 

«• The apparatus for using encoded video recorder/player ti.er 
preprograming inflation of cl a i» i uhereln; r/ P la * er ti Mr 
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said .e 5ns for decodln„ 

channel nu^er; and ^responds to an assign ^ 

said aeans for com»,^4 

™- ^^T b r:z:r^ co - pri - - 

«rr ier cnanfMll nuaber «*-«n.l into a ^ ^ 



53. The apparatus for ual™ 

in^tion 0 9 f ::r ; idao <w 

control further co» P rise.: * ^ *° MM — «- «-r re-ot! 



* -e*n» for converting «„ , * nd 
' ^ — c. rrler ^r^- — — nu^ r into 

5«- The apparatus f or Uflirw , A 

"rth.r co,pri s . a: * *~w«tar o, cl « u , oj . u 

« ««<=» ~.ory coup,.,, t „ „.„ 

length information. " lnt ° <*-nn«l, date , tl-> ^ 
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55. The method of Mr»ltHn« 

«o« only K ti„ r prTOwd pro9rus< ~"*r can 

reprZta:. 1 :; 0 ^/ 3 " 0 " COntr0ll « — «— — . each 

progra.; and ^ ^ Nation foP a 

decoding each compressed code to channel M 
and length information; ' U '-o'-<*V. day 

providing a memory; 

entering each said channei, tiae-ot-dav h 
information into said aeaory; *' ^ lenqth 

reordering said channel, tiae-of-day day anrf , 
information in said aeaory into teapot order; and 

testing whether first H entries In 
- « yes, sending changed enJi a n ^tT^T ^ 
video cassette recorder. entries to said 



56. The aethod of permitting a large nuab.,. , 
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5;. An apparatus for using encoded video r,cor d ,r/pU yer ti Mr 
preprograming information for a recorder that comprises: 

xeans for remote control having a Be -ns for transiting 

signals; ^ 

means for compressed coda entry electricaUy coupled to said 
seans for remote control; 

means for decoding a co.pre.sed cod. into channel, date. 
t.»e and length information electrically coupled to said -.an. 

for remote control; 

means for storing said channel, date, time and lenatJl 
Information in said remote control; 

- .eans for keeping time electrically coupled to said -.an. 
for remote control; 

means for co«and control electrically coupled to said mean. 

for remote control; and 

wherein said mean, for command control co-pares the stored 
date, ti-e and length information to said mean, for keeping track 
of ti:ne and send, at the appropriate time start record and .top 
record com-ands and channel .elect command, to a VCR unit via 
said transmit signal. fro . 6a id means for remote control. 

58. The apparatus for using encoded video recorder/player timer 
preprogramming information for a recorder of claim 57 that 

further comprises: 

mean, for storing a plurality of set. of transmit signals 
ror different VCR models commands electrically coupled to said 
means for remote control; and 

means for selecting for a particular VCR model a set of 
transmit signals for sending commands. 
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59. The apparatus f 

ciai. 57 wherein: 
—and, to . parties VCR . °' -^n.l. ror 8endinq 
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